SUMMARY A 74 year old man with a Quintech Tx pacemaker experienced a reduction in his exercise capacity because his heart rate failed to increase with effort. This was shown to be caused by the failure of the interval between the delivered stimulus and evoked T wave to decrease during effort where previously it had done so. Although the stimulus-T interval did not change during exercise, it did decrease in response to isoprenaline infusion and in response to pacing the heart at increasing rates. Catecholamine concentrations increased during exercise and the patient had normal thyroid function.
ening that occurs during exercise is one method by which this can be achieved.2 A patient is described who experienced a reduction in his exercise capacity because his Quintech Tx pacemaker failed to increase his heart rate during exercise; this was apparently because the interval between the delivered stimulus and evoked T wave did not shorten.
Case report
The patient, who had had a mitral valve replacement in 1971 at the age of 60, had a Quintech Tx pacemaker implanted in January 1983 at the National Heart Hospital because he had four syncopal attacks during exercise and had also experienced dizziness during exercise. He was in atrial fibrillation with a resting heart rate around 50-60 beats/min with asymptomatic ventricular pauses of 2- There was non-specific anaemia (haemoglobin 11 g/dl) and the blood urea concentration was marginally raised (7 9 mmol/l, normal upper limit 7-5 mmol/l). The following investigations were normal-plasma thyroxine and thyroid stimulating hormone; serum sodium, chloride, calcium, and phosphate concentrations; liver function tests; Synacthen test (tetracosactrin); and urinary metadrenalines. The only drug that he was taking regularly was Moduretic (amiloride hydrochloride and hydrochlorothiazide).
Discussion
This patient's Quintech Tx pacemaker lost its capacity to increase its rate with effort because the patient's stimulus-T interval failed to shorten. We showed that the stimulus-T interval did shorten in response to isoprenaline infusion and that the pacemaker was capable of sensing this and increasing the heart rate. The pacemaker, therefore, was capable of functioning normally.
Catecholamine release is known to be important in causing shortening of the stimulus-T interval during exercise3 but the possibility that the failure of the stimulus-T interval to shorten might be due to failure of catecholamine release has been excluded. Because the stimulus-T interval did not decrease during exercise despite an adequate rise in catecholamine concentrations, the obvious conclusion is that the heart had become less sensitive to catecholamines. We have excluded the commonest cause of catecholamine resistance which is hypothyroidism. The reason that the stimulus-T interval did not decrease during exercise remains a mystery.
According 
